We have examined the activities of phospholipid/Ca2+-dependent and cyclic
The Third Department of Internal Medicine and *Department of Biochemistry, Gifu University School of Medicine, Tsukasa-machi 40, Gifu 500, Japan. Accumulating evidence has suggested that phospholipid/Ca2+-dependent protein kinase (protein kinase C) may play an important role in secretory events in endocrine cells (Fearon and Tashjian, 1985) . In the parathyroid gland, it was reported that secretion of parathyroid hormone (PTH) would be induced by an increase in cellular cyclic AMP level (Cohn and Elting, 1983) . Recently, Brown et al.(1984) and Muff and Fischer(1986) showed stimulation of PTH secretion by TPA, which is known to serve as a direct activator of protein kinase C (Castagna et al., 1982 min/mg protein, respectively (Table 3 ). These findings indicate that protein kinase A activity of adenoma appears to be higher than that of atrophic parathyroid gland.
Discussion
Secretion of PTH has been shown to be mediated by a cyclic AMP-dependent mechanism (Cohn and Elting, 1983) . On the other hand, recent studies using dispersed bovine parathyroid cells have demonstrated that TPA, a potent protein kinase C activator, enhanced PTH secretion in the presence of 1.5 mM calcium without changes in cyclic AMP production (Brown et al., 1984; Muff and Fisher, 1986) . These investigators suggested an important role of protein kinase C activity in parathyroid gland PTH secretion.
In the present study, the activity of protein kinase C was examined for parathyroid adenoma and atrophic parathyroid gland. Cytosolic protein kinase C activity of parathyroid adenoma undergoing hypersecretion of PTH was lower than that of atrophic parathyroid tissue with repressed secretion, whereas membrane-associated protein kinase C activity was higher in the adenoma than in atrophic tissue. Recently, substantial evidence has shown that stimulation with TPA or other stimulants induces translocation of protein kinase C from cytosol fraction to membrane fraction in many cell types such as GH4Cl cells (Fearon and Tashjian, 1985) , human platelets (Uratsuji et al., 1985) and pancreatic acinar cells (Noguchi et al., 1985) . However, no report was available on the translocation of protein kinase C in hormoneproducing adenoma cells showing changes in secretion from the patient. The present observation that protein kinase C activity of human parathyroid adenoma in membrane fraction is increased suggests a close association between protein kinase C activity and hypersecretion of PTH. Our data also have shown that protein kinase A activity of resected human parathyroid adenomas appears to be increased, and this is consistent with the finding by Brown and Thacher (1982) who demonstrated that upon stimulation with dopamine or isoproterenol protein kinase A activity in bovine parathyroid cells was increased with concomitant PTH secretion, but PTH secretory response to lowering of cytosolic Ca2+ concentration was not associated with changes in cytosolic protein kinase A activity.
Further studies with more samples from patients will be required to gain more insight into the relationship of protein kinase C to hypersecretion of PTH in parathyroid adenoma cells.
